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(57)Abstract: 

PROBLEM TO BE SOLVED: To impart magnetic 
anisotropy on a magnetic film without texturing in 
manufacture of a magnetic recording disk. 
SOLUTION: Gas is introduced into a magnetic film 
producing chamber 1 through a gas introducing system 
12, and sputter discharge is produced by using a sputter 
power source, so that a target 30, which is composed of 
magnetic materials, is sputtered and then a magnetic film 
is generated on the surface of a substrate 9. A direction 
controller 391 is provided to launch part of sputter 
particles 300 on the surface of the substrate 9 as much 
as possible, the part of which is emitted from the target 
30 by sputtering and travels toward the surface of the 
substrate 9 in a selected slanting direction Ds having the 
direction component of a direction Dr to increase 
coercive force. The direction controller 391 is a board- 
shaped device having many long through holes 393 in the 
selected direction Ds. During generating of a film, the 
target 30 and the direction controller 391 rotate 

together about the rotation axis, which is coaxial with the center axis of the substrate 9. 
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#Kii?L3 9 3&mmx*%z>xs<y*m*<D& 
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[0 0 5 0] ft, #KiidFL3 9 3(75«»*|&1<75B (0 4 

@P*>. &fTiiiFL3 9 3(7)|rir^R^^<IIP](:^ 

f i 9 b»**lfl©*Plfi)c»S:^^y Sr J: 9#< 

[0 0 5 1] &#r*]<7>JSIJ¥<£>iS— ffcfcH HHfc* 

^do^-CBl4lltfBl7«:ttfflU-CRWi-5o 0 7 11 
^^^*Jflr3 9 1 O^ffi^ES&HIT-fo^o 
[0 0 5 2] El4iCjo^T, SS9^i(D^<7)H> 
^'WwiSv^SrP x t L> ^<L^<biIv\££P 2 <i;-r 

?L3 9 3SrH^ U P 2 A#1~ 
®-r^Sil?L3 9 3^H 2 <t-r^ 0 *~ yyh30i* 
fa£ISJJ?r3 9 1 t«5-EHEt5W, Pi^^fcHjO 
»»3*l£il Pa^bJtfcHa^ftaflC^Jt^Tji 
V\ «oT, #JTiKL3 9 3 3ftS«*ftJwft&-^»*L-C 

[0 0 5 3] *r-C, #3Mfi»(R-ett, emc*-r J; 5 
\Z % JtiiJL 3 9 3 OSM&H +-kKiEW3^*tf&-t?*> 

Sil?L3 9 3WSI1 *^iSV^»0ft?tt / >*< , 

^6iS^»i3Ff-ett#< J: 5i3brv^ 0 hp*>, Ei7 

tc^l-J;?^ f'M^^SSrr!, r 2 , r 3 £ L 
(r 1 <r 2 <r 3 ) > ^R)S±i:i3I^SI 
?L3 9 3<£>«£n a , r 2 ORja±»C33*t* Jtii?L 
3 9 3C0ftfc£n 2 , r 3 C0RJ§±tCjo^ SJtfflTL 3 

9 3<Dm : &n 3 k IsfzkZ, n 1 <n 2 <n 3 ^4§J: 

r 6QRil_htwio{l^Mil?L3 9 3COt5cn t^ltCT 
H«»r*SJ:5»c-r6 0 r(7?«t 5 4JiaWL3 9 3oM 

[0 0 5 4] Sfc, tt«I*R3 9 2 (i, h 3 0 CO 

tt^ll^-yy h3 Ol:tt*t5:i:^fc5o 



[0 0 5 5] JSfc^, SLfl2 2Zltfl2 6&te/HL-t\ *H 
Jg^flSlZ^ottS^y- K^-^s/ h 3<0te<fc«J*U:o^-C 
JftW1-*o H2Xt/El6^*-t-±;5«c, *y-K*M* 

tt, h 3 0(7)W^^ j eti j enis:^b^Tv> 

^5 2 ifcoftCa-? 5 3 i:^b3E»-**Sn"CV^ 

3 0 tmi3*5 0 b\z£vXJ»tiL£lfc&fH&mto\z.tt 
[0 0 5 6] 3-n3li ^-y^h3 0J:!?^L/h 

<*i^R«2R-e&?K iii:STtKite>n-cv^. 

lfiMitfnttft-e, jgi22»^5 2ttM*lttRgi 
4K-e$>5 0 >fv V 3 OCO^p^^ 3 — 9 5 3C0*^ 

■^MMfctt* 9 — ¥v V 3 0O+*t*ll^»U-C#»WO?K 

BSf* h 3 O^Sffi^fcJtSWM^bfcW** 

[0 0 5 7] *fc, #«5««5t#-^y h 3 0<£>* 
Ktt6>ft-CV*5. MI£0fcWltt, ffiS&LfcE]te«»<z> 

*5twi9ttP>ftfc?£l!j^r3 61^ 0te«M»coiHltel6 

ta>fe£ld«J«;*ft-CV*So Wt3 6 1(t 3-* 
5 3WTffii:l£Jntt^o Wt3 6l(i, * — 
yy h3 0^i*i:H«-e*5o tfc»3Hr3 6 ltf>* 
^^^7k¥J-J£t^4 «fc 9l^LT*WS§3 6 3^@^$tLT 

:^f4#3 6 3(j:, ^ryyi/7^it^y- 
KBtft#3 2i:ftfifSntv>5 0 

[0 0 5 8] flfrife LfclH]|to««^lH]eiE»ilS 3 5 

lfi, ^«3 0 0(c:ffitl9f+(t bttTV^o 

3 0 on, aHiS»-c«rt-&ix-ci^ 0 ^ffi3 0 
Odtt, ^tV K/MWI 3*1X1**;* K/WflMn 
ri*32:tt'b*LX^5o f Lt, ^t'yMlP^^ 
7K¥(;:S£tf£ £ pirLX, ^t^y-3 6 0^ltb 
Jxt^io ^W^3 6 0lt £2|ittA2:l3ltt£>f2 
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IfRflPR-Cfc*. »at^3 6 2tt, 6 

tt, SiPW A £ ntt-c*> 19 , *«*Afc»LT*MHu:rti 
^tv^o ^tLT, ieiC/TtJ:^:, t!UL*Hr3 6 2 
li*tti*t3 6il:«*^ot^5. »Jt¥+3 6 2 
£&?£«j=¥ir3 6 i©ffi«BB«&W«**v^s, 126};: 

[0 0 5 9] H6*»b»*J:9»w, #«*««5tt, IS 
i3 6 3^lt^y- K&tt#3 2l;iiS#§£*lX^£ 
C0T% mtEKttflO 5 1 lc ±0X^*71^—3 1 finite 
U h 3 O^S2pWA<Oja9 l-0lBi-*IIR, 

#«*«M5*#flHto*Mr3 6 1 fc-*|;:aS!|M*A0>fl 

ff-S) o tt»*Hr3 6 l tt3E!M*AJ:9w«Bf"e»ih* 
t3 6 2l:tt^ott^^t, ±fa4MteC0RI, fi£»=¥ 
t3 6 Ki, 9 — V 3 0 fcia*ll«?4»^*fca?ja9^lHl 
(BT, r^GHEfc . tti¥+3 6 
loltel:#v\ 5 fc—*K: *g«* 

ft, ^Hr*/^— 3 6 0 ta=^ h Btftt* 6 <£>IBJ KM:, 
-i/y >^7j&SRtte>*iXi^4 0 
[0 0 6 0] — ^ft/uy— 3 l <D^£rS< j: 5 ic 
IT^tV K/L-3 7*SKW5>nTV^4 0 * t°>- FVU3 7 
tt, «a^SIKS3 3^y^y^VU- h 3 
4*fc««pLT^S 0 ^t°yF>3 7li ft&A<DUft& 

[0 0 6 1] J* t°V h>3 7CO^ftiJORtt#c<D$[5^ (£A 
T, RttSB) tctt, ^3 3 0rtC^MfAt6ftI 
^AS§3 7 lJ&SRttbft-C^So «AK3 7 1(t 

— yy h 3 0<nW&<r>QWi3 3 0i:o4#ot^5, * 
fc, RttSPictt, ^i3 3 0^b^Mftilt5fti 
#ttlK3 7 2*«K*t6n-Cl>6. iftJI#llJK3 7 2tt, 

[0 0 6 2] *fcTVKA'3 7 <DtEM<DFiW#:<r)$\& (£* 
T, PJ«SB) rttctt, »KiAB3 7i»:o4*5»K 
*Af3 7 3 t, JftJt#tilR3 7 2i:oi^5ft«#Hl 
f 3 7 4#Rtt<b*l,XV*5 0 E)6Xtt— ol^i^t 
V*4lr^ fti^f 3 7 4(t #»WttlK3 7 2^ 

[0 0 6 3] 4fc, ^fcT^K/U3 7 0P3tt»XVRlB8B 
5rM< «t ^CLTlSln yK381 fenTV^So 
yK381 tt, %r9-?v V 3 Olw*'<**Jft« 

y K3 8 1 L*>»^n-Ct^4l^s, ^CliHo^iigi 
p y K3 8 1 ^Kltbixrv^So 0 6iC^i"J: ?\z. 
m*V K3 8 105tffitt, 2Sffll»**3 3»-»ttU-CV> 



* J 



Kn-3 7 £<7)fW, &t>\ »«3 3^<y^ry^ 

i/-F3 4t^t , yK^3 7t(7)rai;ii ^BI^*6» 
W*SK*t&*tTV^5 0 Z (Ditto* (6tayK3 8l3J5« 

[0 0 6 4] WJfiUfc^(E»wfl£V\ ^lfyh>3 7tS 

«*sw&^*«^«ii*«-e*sj:5, *y^y 

>^'3 8 2&t>*n-* y-y 3 ^yh37 5 J&Sttltfetb 

^tV K^3 7<D^fIiJcDfflg[5^$i<9HtrJ; 5Rlt5>nt 
V^So * y >^3 8 2lcf*, y-yyu(cJ;o-C# 

»tny K3 8Hs»*sntv^, -t it, *y^ 
y^^3 8 2iwfi % ^^-y^haoc^LT^f 

^y^yy^^3 8 2ji, 0te-rsn«*o*HMBfc« 

1 !/ y/y y^3 8 2 <h Ltlt fflxitf 

^n^fy^ttKO) T0 15O-6O 3ch S 

rj mtmfktiZo 

[0 0 6 5] Sfc. n-^i|-v? 3 ^yF 3 7 5(t * 

-^3^fyF 3 7 5tett, 3 7 3lZO**S5 

ftiSAP 3 7 6 i: , ftjtt»ttlff 3 7 4 |:*nf}lo4 
#5=0<TC#«E#ttJP 3 7 7d*Kft*>jft,-C^5 0 cz — ^ 

jftWAff 3 7 3 ^ftJMAD 3 7 6 <kOigi§, &l>\ # 
»«E»W*3 7 4 fc**Mtt#Hiq 3 7 7 £<7)jiil£fS{£ 

h 3 7 5 i:tT(t «litf*#jftffitt«^n-# y-v>* 
3-T>h375KT-4-02 - lW«fflt#5 e 
[0 0 6 6] ±Eo^* J - v?a y h 3 7 5 WftK* 
AP 3 7 6 iMiffUP 3 7 7fj:, El6tw^«t9 

Ef 3 7 8Mt^^a u-* 3 7 9 S:^lto4 
^oTl^ 0 -y— *:xU- * 3 7 9t3±9gf^a*^ 
«»4*tfc»«;H:, ftSBAP 3 7 6, ftKWAffS 7 
3 &tf##8tWAgS 3 7 1 L-C#ffiiH 3 3 0 K# 

A£*xS 0 tit, »tt». *ffliH3 3 0*»b, 
IHHB3 7 2, *»«»m«3 7 4jfttf*»0»ttJP3 
7 7*fttt-^ra U — # 3 7 9 '^M5o 
[0 0 6 7] ft, ±^tfc = o^Soy K3 8 1 , * 

y y/y y^3 8 2S(/Eoco^^7^ii4(i, * — 
h 3 0\zm&£h%mt>tf1&3L^Xffl'®£iriZ>£ o\zt£ 
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[0 0 6 8] ±IS#y- K«y h 3 05flliglZ*3V^r, 

fc±*/uy-3 1 fc^lWtC, att«E*^-/U6 1 *JH^ 

1 ir^^s/ h^#6 ^w^w^e^y 

[0 0 6 9] ±iE«ttKffrft7-* V*— 1 VX^<0 

* h 3 o*«#jhUTW#^5a*^»it»[piaiaj#rit-e 

*MtTt>Ai\ *fc, n«^Aft*JA3 9it:ttfflU 
ffilll*Jft3 9l*ttfflt5i, Se>l:«***ttA«*< 

[0070] /y t-hftw<-8 3d fiUB^jfey£ 

[0 0 7 1 ] fiMMftW<-8 6(j:, ifflifcUfcD 

^-v>v<— 8 6f2, zfyX-rC VDXtex/<y* V 
^±9DLCBIS:fP«;i"4J:5«^S:$*tSo ^5X^c 
VDl:J;5i^ CH 4 |(DtlSO^^AU 
»»«Sc«^ J: 9 ^?X^tr»*t8 «t 9«/££*l3 0 

9W*ffilC*--3«>gt*«*Wii-6. CORK £&9£>«. 

i-5o ^^^yy^a^DLcR^Mts 

tcifi^Mt^irtlMfty^^: tt** 
[0 0 7 2] fttc, #t£^«nonn«r4kiaT4:mk» 
^ 1 rtt*Ml(7)SS9^ttt(7)^t yr2c 



(10) 



(11) 
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y y r 2 -w*«ia<73S« 9 ro«*ibfi^fT:bn 

8 4i-^Sfjb. SS9(-T«fi^/4M^$ 
r<73|gl s &CQdr-V y 7 2li7°D t— h^Y>''<- 

^Y^<-1 5j ('<!>: Wdr-^ 1)72 ^<7)SS 9 

[oo73l :w±:iat, i f-*-r ^61:*+ 
!)7 2«l. yyt-h, TiifiK<7?^« ats^w 

mm<Dif fiScCO^. Jf^l)72IJ7Vn-Kny^ftV 
'<-2tc:igU rm* j r!)72^e>»liS*<oSffi9W 

TfliJilffU*^ W<— 8 4 -C» 9 ro^Wl $ Wfig 

fN^i- V/<-8 6-etP)c-efe-5o 

[0074] ±iEHi6»i»-eH:. w\mmnw^mmii 3 

9 3 &#^ttfc«J*ro#lRlSifMA3 9 1 Lfc 

»tfc«fifi:ro*l*l*a*ij^3 9 1 «rttfl)i-5*&t>*>*. $ 
ibfc. «*|fiiro»a*«riS5<i-5*&*« 

Lt^-y? h3 0&tf*l6lS«!l*3 9 1 Sr-frfclnHE 

n^^tLfc^-y^ h 3 o&tr*n*i«sij^3 

[ 0 0 7 5 J Ittz. _h8EISifcJI2ffl|-ett, -f * 

TI4, BS^tfE^X-Y^^WffliiCOte. MR AM (Magnet 
ic Random Access Memory) <7) <fc 9 ft 5&M,tfM1=ffi| b 

[0 0 7 6] fS| , ^riBbfcJ: *H«W^felwJ: 
*U4\ ^^^f-Y -SCi:<eL(w*SV^»«l»*tt 
#»?>*i,5*s. #B36WI±. SIKH- 
'S fcw-ett/.eVN, fi'^f t* s McS^tv^;Rlit* 



[00 7 7] 

3IBtW>369!i::J:*Ui. f^^ftiL»i^ftiSv> 

fttoo^ -j- •> ^ v <Di&mz i. zm^mmmwejtiz 

^*s^-{3^5^**s#e>n5. fit#ijl7fe«c<7) 
— Kfc5&r*a«»fe;h.5<, *fc« St#iS9iE*cCD$§i2Hlc: 
53b**s$b^*<f»5>4x«. 1X141 

[EISwfffi^Ttelftiq] 

[(Hi] *H*l^ro*16^ffll^«5«tt8)l^fiaf^fi£K« 

-T S ffid E Mr BStEKBB "C *> 4 . 
[1213] 1213 14, tt^3^3 9 2&U t *(6]M*<JA3 9 1 <D 

[05] *[6ljK*m3 9 1 WfPffltCOV>TBftW*-*«ffi 
[121 6 ] 0 2 \z^-f* y— Ki=y h 3 

[0 7] Jjfam.ffl&3 9 KOW-ffiW&MX-jbZ. 

[0 8] tt*«75ft»f«>Wffitc:oi,>-CttWi-Sia-C*>S. 

[^^•WtftBJ] 

1 m&miti&^*>s<- 
1 1 

1 2 tf^m-AZk 

2 ^t!!7 

3 * y — Ka.=:<> h 
3 0 ^-^yh 

3 5 i mmmmrn 

3 9 i *rS]^*Jflr 
3 9 2 tt^JtR 

3 9 3 fifL 

4 ^./<y^aa§ 

5 M*mm 

9 S1S 
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[0 3 1 



(13) 
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[1214] 



Ii5l 




903 
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30 
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^393 391 



375 

377 V 376 381 
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378 ' 



3g0 7 33 310 1 
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(72)3§?fl# iSttf F $ — A (##) 4K029 AA24 BA07 BA24 BB02 BC06 

m^fPi^^rPEieSTg 8#1 -^T^/l^< BD11 CA05 CA15 DA12 DC01 

t*5^f±f*I EA07 JA02 

5D112 AA03 AA05 FA04 FB21 FB24 



